Inhibition of DNA synthesis by 1,2-dimethylhydrazine and methylazoxymethanol acetate in rabbit colon mucosa in organ culture.
When maintained in organ culture, colon mucosa from male New Zealand White rabbits showed a near-normal mucosal morphology and linear incorporation of [3H]thymidine into mucosal DNA up to 36 hours of incubation. Explants from the descending colon had a higher DNA synthetic activity than did other segments of the large bowel. Inhibition of DNA synthesis in colon explants by 1,2-dimethylhydrazine (DMH) and methylazoxymethanol (MAM) acetate was dose-dependent. When DNA synthesis was determined after an 18-hour incubation, MAM acetate inhibited DNA synthesis at concentrations of 50, 100, 150, and 200 microgram/ml. With the same concentration of DMH, little or no inhibition was observed. At the concentration of 200 microgram/ml, both carcinogens significantly inhibited DNA synthesis after 3 and 6 hours of incubation. With longer incubation, the inhibitory effect of DMH appeared to be reversible, whereas DNA synthesis was continuously inhibited by MAM acetate up to 18 hours of incubation. No altered uptake of [3H]thymidine by colon explants incubated in the presence of DMH or MAM acetate for 18 hours was observed. No morphologic changes were seen in colon explants treated with 200 microgram MAM acetate/ml for 18 hours. Physostigmine sulfate had no influence on MAM acetate-induced inhibition of DNA synthesis in colon explants. These in vitro observations reflected a direct action of DMH and MAM acetate on the colon mucosa and supported the possibilility that colon epithelial cells contain enzymes capable of activating DMH and MAM acetate to their alkylating carcinogens.